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1
CONNECTION DEVICE

RELATED APPLICATIONS

This application 1s a National Phase of PCT Patent >
Application No. PCT/EP2016/079369 having International
filing date of Dec. 1, 2016, which claims the benefit of
priority of Austrian Patent Application No. A51104/2015
filed on Dec. 28, 2013. The contents of the above applica-
tions are all incorporated by reference as 1f fully set forth
herein 1n their entirety.

10

FIELD AND BACKGROUND OF TH.
INVENTION

L1l

15

The 1nvention relates to a connection device for connect-
ing a main pipe to a secondary pipe.

Various connection devices are known from the prior art,
in order to connect a secondary pipe to a wall opening, ,,
generally a bore, of an existing main pipe, wherein this 1s
generally realized by direct welding of the secondary pipe to
the main pipe or by integrating, in particular screwing in, of
a cylindrical connection piece, provided with an external
thread, into the wall opening. In particular applications, 25
however, 1t 1s necessary to mount the secondary pipe without
making the main pipe accessible from the exterior. In these
applications, the mounting of the connection device must
take place in the interior of the main pipe, which causes
considerable dithculties 1n mounting. 30

For this purpose, for example, the solution shown 1n FIG.
1 1s known, wherein the secondary pipe 1s firstly inserted
through the wall opening of the main pipe and thereafter a
sleeve 1s introduced through the interior of the secondary
pipe and 1s rolled on flat. Thereby, however, only an mnsuf- 35
ficient sealing of the secondary pipe to the main pipe 1s
achieved.

SUMMARY OF THE INVENTION

40

An object of the invention therefore consists in providing
a generic connection device which enables a simple mount-
ing of the main pipe, wherein, nevertheless, a suiliciently
good sealing of the connection site 1s to be enabled.

This and other problems are solved according to the 45
invention in that for sealing the connection piece, a prefer-
ably ring-shaped sealing element, lying against the main
pipe, 1s provided, which 1s connected directly or wia
mechanical connection elements, to an outer circumierence
of the connection piece. On mounting, the sealing element 1s 50
pressed by the connection piece against the main pipe and
seals the wall opening with respect to the through-tlowing
medium.

The sealing element can comprise metal or plastic.

According to the mvention, provision can be made that 55
the sealing element lies against the mner wall of the main
pipe 1n the region of the wall opening. For this, the sealing
clement can have on one side a surface contour which 1s
adapted to the diameter of the main pipe, 1n order to enable
a good butting against the inner wall. According to the 60
invention, the sealing element can also lie against the face
surface of the wall opening of the main pipe, wherein the
sealing element 1s adapted substantially 1n a ring-shaped
manner to the diameter of the wall opening. Combinations
are also provided according to the invention, wherein the 65
sealing element lies both against the inner wall of the main
pipe and also against the face surface of the wall opening.

2

According to the mvention, provision can be made fur-
thermore that the sealing element 1s embodied so as to be
ring-shaped, and the outer diameter of the sealing element 1s
greater than the diameter of the wall opening of the main
pipe. Thereby, the sealing element surrounds the wall open-
ing and 1s pressed, by further structural provisions as
described below, against the inner wall or the wall opening.

The sealing element can have a first sealing surface,
preferably formed onto the inner surface of the main pipe,
and a second, preferably ring-shaped sealing surface,
wherein 1n the mounted state the first sealing surface lies
against the inner wall of the main pipe and the second
sealing surface lies against an outer circumierence of the
connection piece.

Thereby, the effect according to the invention 1s produced
that the connection piece presses the sealing element against
the main pipe, so that on mounting of the connection piece
the desired sealing eflect 1s achieved. The first sealing
surface and the second sealing surface can preferably be
arranged angled to one another, for example 1n an angle of
60° to 90°, depending on the diameter of the main pipe and
the dimension of the wall opening. A first sealing ring can be
arranged 1n a groove of the first sealing surface, and a second
sealing ring can be arranged 1n a groove of the second
sealing surface, which 1s advantageous in particular when
the sealing ring 1s made from a metal or the sealing surfaces
comprise metal.

According to the invention, the sealing element can
comprise on its mner circumierence a projection which
cooperates 1n a form-fitting manner with a shoulder on an
outer circumierence of the connection piece, so that the
sealing element on 1nserting or screwing of the connection
piece mnto the wall opening of the main pipe 1s pressed
against the mner wall of the main pipe. On mounting, the
connection piece with mounted sealing element 1s screwed
into the threaded wall opening and the adjustment and the
desired sealing 1s provided automatically upon fastening of
the connection piece.

According to the mvention, the substantially cylindrical
connection piece according to the imvention can be embod-
ied 1 particular such that 1n lateral direction 1t has a first
region with a radially projecting shoulder for form-fitting
connection to the sealing element, a second region with an

external thread for screwing into the wall opening of the
main pipe, and a third region for connection to a secondary
pipe.

For connecting the connection piece according to the
invention to a secondary pipe, a substantially cylindrical
fitting housing can be provided, which 1s also claimed as part
of the connection device according to the invention.

According to the invention, this fitting housing can have
a first opening to receive the connection piece with at least
one plug-in connection means, for example a snap ring
arranged 1n a groove of the connection piece, and at least one
sealing means, for example a sealing ring. On mounting, the
fitting housing can be placed 1n a simple manner onto the
connection piece and engaged.

The fitting housing can have, furthermore, a second
opening for receiving a secondary pipe, wherein in the
region ol the second opening a circumierential expanded
sealing chamber 1s provided, which has a security against
extraction 1n the form of a laterally displaceable clamp, with
a tapered outer surface and at least one sealing ring, coop-
erating with a tapered inner surface of the sealing chamber.
Thereby, a particularly simple mounting of the secondary
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pipe 1s enabled, which 1s inserted simply into the second
opening of the fitting housing and 1s fixed there by pulling
movement.

According to the invention, provision can be made that on
the mner circumierence of the fitting housing a first shoulder
1s provided as a stop for the introduction of the connection
piece, and a second shoulder as a stop for the introduction
of the secondary pipe. It 1s thereby achieved that on 1ntro-
ducing the connection piece and the secondary pipe a
defined end point 1s able to be detected. In the region of the
first shoulder and/or of the second shoulder, furthermore, a
mounting display can be provided, in so far as a visual
monitoring 1s possible on mounting.

According to the invention, a multitude of embodiments
of the connection device are provided. Thus, provision can
be made that the sealing element 1s embodied as a ring-
shaped barrel-type bearing seal with a convex outer circum-
ferential surface, which on i1ts outer circumterence lies
against the face surface of the wall opening of the main pipe
and on 1ts mnner circumierence 1s connected via a connecting
ring to the outer circumierence of the connection piece. The
use of a barrel-type bearing seal offers the advantage accord-
ing to the mvention, through the curved geometry, that the
connection device 1s pivotable 1n a certain range.

According to the invention, provision can also be made
that the sealing element 1s arranged on the outer surface of
the main pipe and 1s screwed with the connection piece and
1s fixed by a plug-in hook introduced into the wall opening
of the main pipe.

In a further embodiment of the invention, the sealing
clement 1s embodied as a ring-shaped weld element, which
1s welded to the connection piece from the inside.

In this case, the connection piece can be embodied as a
ring-shaped weld fitting with a circumierential annular
shoulder which presses against the likewise ring-shaped
weld element and therefore seals the wall opeming. The weld
clement, weld fitting and main pipe are welded to one
another on mounting. To increase the stability of the sec-
ondary pipe, a support bush can be provided 1n the interior
of the weld fitting.

In a turther embodiment of the invention, the sealing
clement 1s able to be compressed by a screw clamp out from
the interior of the main pipe. The screw clamp 1s able to be
screwed onto a stop inserted into the wall opening and 1s
connected to the connection piece via a connecting ring. The
sealing element 1s pressed i by a shoulder of the screw
clamp between the inner wall of the main pipe and the stop.

In a further embodiment of the invention, the sealing
clement 1s embodied as a sealing jacket at least partially
covering the inner circumierence of the pipe. In this embodi-
ment, the sealing jacket extends in a certain longitudinal
portion over the entire inner circumierence of the main pipe
and 1s only interrupted by the mtroduced connection piece.
The connection to the pipe transition takes place 1n this case
via an insert piece which 1s inserted between the sealing
clement and the connection piece.

In a turther embodiment of the invention, the sealing
clement 1s arranged on the face side of the wall opening,
projects 1n an angled manner into the interior of the main
pipe and comprises a thrust protection, preferably in the
form of an inserted sheet metal part. In this embodiment, the
connection piece carries a screwed-on clamping nut and a
wedge clamping disc which i1s 1n contact with the angled
sealing element projecting into the interior of the main pipe.
On actuating of the clamping nut, the wedge clamping disc
1s pushed against the sealing element and presses the latter
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against the inner circumierence of the main pipe, so that the
desired sealing eflect 1s achieved.

According to the mvention, the sealing element can also
be fixed by sealing foam in the wall opening of the main
pipe. The sealing foam 1s preferably introduced after mount-
ing 1nto the remaining intermediate space between the face
side of the wall opening and the sealing element or the
connection piece.

According to the mvention, at least one connecting pin
can be provided on the mner circumierence of the connec-
tion piece, which connecting pin connects the connection
piece to the sealing element and to the main pipe and
therefore fixes the sealing element 1n 1ts position.

In a further embodiment of the invention, the connection
piece comprises a screwed-on clamping nut and a clamping
disc which 1s 1n contact with the sealing element projecting
into the interior of the main pipe, so that on actuating of the
clamping nut the clamping disc presses the sealing element
against a stop of the connection piece. The sealing element
1s chambered by the clamping disc on the one side and by the
stop on the other side, and 1s pressed by actuation of the
clamping nut against the face surface of the wall opening of
the main pipe.

In a further embodiment of the invention, a tapered clamp
1s provided, which 1s displaceable through a tapered ring
able to be screwed onto the connection piece and presses the
sealing element, arranged on the face surface of the wall
opening, on its tapered outer surface against a stop, provided
on the connection piece, and against the face surface of the
wall opening. In this embodiment, the secondary pipe can
also be mounted entirely from the exterior.

In a further embodiment of the mvention, an mner sealing,
clamp with an 1inner stop, and an outer sealing clamp with an
outer stop are provided in the wall opening, wherein the
sealing element arranged on the face side of the wall opening,
1s chambered between the stops, and wherein the connection
piece 1s connected with the inner sealing clamp via a
connecting ring. On pushing one of the two sealing clamps
into the wall opening or respectively onto the connection
piece, the sealing element, chambered therebetween, 1s
pressed together and against the face side of the wall
opening, so that the desired sealing 1s achieved.

Further features in accordance with the invention will
emerge Ifrom the claims, the figure description and the

drawings.

BRIEF DESCRIPTION OF SEVERAL VIEWS OF
THE INVENTION

FIG. 1 shows a cross-sectional view of a connection
device known from the prior art;

FIG. 2 shows a cross-sectional view of an embodiment of
a connection device according to the invention;

FIG. 3 shows a cross-sectional view of a further embodi-
ment of a connection device according to the invention;

FIG. 4 shows a cross-sectional view of a further embodi-
ment of a connection device according to the invention;

FIG. 5 shows a cross-sectional view of a further embodi-
ment ol a connection device according to the mvention;

FIG. 6 shows a cross-sectional view of a further embodi-
ment ol a connection device according to the mvention;

FIGS. 7a and 76 show cross-sectional views of a further
embodiment of a connection device according to the inven-
tion;

FIG. 8 shows a cross-sectional view of a further embodi-
ment of a connection device according to the mvention;
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FIG. 9 shows a cross-sectional view of a further embodi-
ment of a connection device according to the imvention;

FIG. 10 shows a cross-sectional view of a further embodi-
ment of a connection device according to the mvention;
FIG. 11 shows a cross-sectional view of a further embodi-
ment of a connection device according to the imvention;
FI1G. 12 shows a cross-sectional view of a further embodi-
ment of a connection device according to the mvention;
FI1G. 13 shows a cross-sectional view of a further embodi-
ment of a connection device according to the mvention.

DESCRIPTION OF SPECIFIC EMBODIMENTS
OF THE INVENTION

The mvention 1s explained in further detail below with the
aid of non-exclusive example embodiments. All the figures
show a cross-section through a main pipe 1, to which a
secondary pipe 2 1s connected by one of the embodiments
according to the invention, wherein the cross-section 1is
made along the symmetry axis of the secondary pipe.

FIG. 1 shows a connection device, known from the prior
art, for mounting a secondary pipe 2 onto a main pipe 1,
wherein the secondary pipe 2 1s sealed in the interior of the
main pipe by rolling-on of a sleeve.

FIG. 2 shows an embodiment of a connection device
according to the invention. The connection device comprises
a cylindrical connection piece 3 which 1s screwed 1nto a wall
opening of a main pipe 1 via a diagrammatically illustrated
threaded connection. In an alternative embodiment, which 1s
not illustrated, to reduce the stress of the pipe, no thread 1s
provided in the main pipe 1, but rather the connection piece
3 1s fixed on the outer side via a counter-nut. For sealing the
connection piece 3, a ring-shaped sealing element 4 1is
provided, lying against the main pipe 1, the outer diameter
of which sealing element 1s greater than the diameter of the
wall opening. The sealing element 4 has a first sealing
surface 5, which 1s adapted to the shape of the inner wall of
the main pipe 1. In this first sealing surface 3, a first sealing,
ring 9 1s arranged 1 a groove. Furthermore, the sealing
clement 4 has a second ring-shaped sealing surface 6, which
1s 1n contact with an outer circumierence of the connection
piece 3. In the second sealing surface 6, a second sealing
ring 10 1s likewise arranged 1n a groove. The first sealing
surface 5 and the second sealing surface 6 are arranged 1n
accordance with the pipe circumierence conditions, 1llus-
trated by way of example, at an angle of approximately 80°
to one another.

The sealing element 4 comprises on 1ts mner circumier-
ence a ring-shaped projection 7, which cooperates 1n a
form-fitting manner with a likewise ring-shaped shoulder 8
on the outer circumierence of the connection piece 3.

It 1s thereby achieved that on screwing-in of the connec-
tion piece 3 into the wall opening of the main pipe 1, the
sealing element 4 1s pressed via the shoulder 8 and the
projection 7 against the inner wall of the main pipe 1, so that
the desired pressing of the sealing element 4 or respectively
of the two sealing rings 9, 10 1s achieved.

The connection piece 3 1s divided substantially 1nto three
regions, namely 1nitially a first region, which 1n the mounted
state lies 1n the interior of the main pipe 1 and has the
radially projecting, circumierential shoulder 8 for form-
fitting connection with the sealing element 4. Adjoining
thereto, a second region 1s provided, which carries an
external thread for screwing the connection piece 3 into the
wall opening of the main pipe 1. Finally, at the other end of
the connection piece 3, a third region 1s provided, which
serves for connection of the secondary pipe 2. For this
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purpose, the connection device has a substantially cylindri-
cal fitting housing 12, which can be placed onto the third
region ol the connection piece 3.

The fitting housing 12 has a first opening for receiving the
connection piece 3, wherein plug-in connecting means are
provided, in order to enable a simple plug-in connection.
The plug-1n connecting means are embodied 1n the present
example embodiment as snap ring 11, which 1s arranged 1n
a circumierential groove 15 on the outer circumierence of
the connection piece 3, and 1s embodied for engagement into
a circumierential groove on the mner circumierence of the
fitting housing 12. In addition, two sealing rings 16 are
arranged between the inner circumierence of the fitting
housing 12 and the outer circumierence of the connection
piece 3.

The fitting housing 12 has a second opening for receiving,
the secondary pipe 2. In the region of the second opening, a
circumierential sealing chamber 17 1s provided, which com-
prises a security against extraction for the secondary pipe 2.
In the present example embodiment, the security against
extraction 1s embodied 1n the form of a laterally displaceable
clamp 18 with a tapered outer surface.

The clamp cooperates on 1ts outer surface with a corre-
spondingly conically shaped inner surface of the sealing
chamber 17, so that on drawing back of the secondary pipe
the security against traction 1s activated and counteracts a
turther pulling movement of the secondary pipe by clamping
of the clamp 18. Furthermore, a sealing ring 19 1s provided
in the iterior of the sealing chamber 17.

On the mner circumierence of the fitting housing 12, a
first circumiferential shoulder 13 and a second circumieren-
tial shoulder 14 are provided, which serve as a stop for the
introduction of the connection piece and of the secondary
pipe 2.

Thereby, 1t 1s ensured that these elements are not intro-
duced too deeply into the fitting housing. Furthermore, a
mounting display 20 1s provided in the interior of the fitting
housing 12, which visually displays the introducing of the
connection piece 3.

FIG. 3 shows a further embodiment of a connection
device according to the mvention. In this embodiment, the
sealing element 4 1s embodied as a barrel-type bearing seal,
which lies on 1ts outer, curved circumference against the face
surface 21 of the wall opening of the main pipe 1. On 1ts
iner circumierence, the sealing element 4 1s 1n engagement
in a form-fitting manner via a connecting ring 22 with the
connection piece 3. The secondary pipe 2 1s mserted nto a
face-side annular groove of the connection piece 3.

FIG. 4 shows a further embodiment of a connection
device according to the mvention. In this embodiment, the
sealing takes place by a sealing element 4 which 1s arranged
on the outer side of the main pipe 1. The sealing element 4
1s screwed with the connection piece 3. In order to fix the
connection piece 3 1n the wall opening, a ring-shaped
plug-in hook 23 1s provided, which fixes the arrangement
and assists the pressing of the sealing element. The second-

ary pipe 2 1s mserted mto the connection piece.

FIG. 5 shows a further embodiment of a connection
device according to the mvention. In this embodiment, the
sealing takes place by the sealing element 4 being embodied
as a ring-shaped weld element. The ring-shaped weld ele-
ment has a shoulder and 1s inserted into the connection
piece, which 1s embodied as a weld fitting.

On mounting, the elements are welded 1nto one another,
wherein a separate support bush 23 1s provided for stabiliz-
ing the secondary pipe 2 in the connection piece 3.
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FIG. 6 shows a further embodiment of a connection
device according to the invention. In this embodiment, the
sealing takes place via an internal, ring-shaped sealing
clement 4, which by tightening of a screw clamp 24, screwed
onto an inserted stop 235, 1s pressed together and against the
inner surface of the main pipe 1. The ring-shaped stop 25,
which 1s partially provided with a thread, gives the sealing
clement 4 a stable hold and permits the centred introduction
of the connection piece 3.

The screw clamp 24 1s 1n form-fitting connection with the
connection piece 3 via a connecting ring 26. The stop 23
must be mserted from the exterior into the wall opening.

FIG. 7a shows a further embodiment of a connection
device according to the invention. In this embodiment, the
sealing element 4 1s embodied as a sealing jacket covering
the inner circumierence of the pipe 1n a partial portion. The
connecting of the sealing jacket to the connection piece 3
takes place via an insert piece. FIG. 76 shows a further
variant of this embodiment, 1n which the sealing element 4
extends through the opening of the main pipe 1 1n a radial
direction outwards and i1s only connected there to the con-
nection piece 3.

FIG. 8 shows a further embodiment of a connection
device according to the invention. In this embodiment, the
sealing element 4 comprises an nserted thrust protection 1n
the form of a sheet metal part 27. The latter counteracts a
buckling of the sealing element 4, so that the sealing element
4 1s not reduced 1n 1ts longitudinal extent. The connection
piece 3 comprises a screwed-on clamping nut 28 and a
wedge-shaped clamping disc 29. The sealing element 4 1s
arranged 1n the region of the face surface of the wall opening
and projects into the interior of the main pipe. The clamping
disc 29 1s 1n angled contact with the sealing element 4, so
that on actuating of the clamping nut 28 the clamping disc
29 presses the sealing element 4 outwards.

Owing to the inserted thrust protection 27, the sealing
clement 4 cannot be shortened, but rather bends upwards, so
that the desired sealing eflect 1s achieved. On the other side
of the wall opening, a stop 1s provided on the connection
piece 3, which stop counteracts a shifting aside of the sealing,
clement 4.

FIG. 9 shows a further embodiment of a connection
device according to the invention. In this embodiment, the
sealing element 4 1s embodied as a sealing clamp which 1s
fixed by sealing foam 30 1n 1ts position 1n the wall opening
of the main pipe 1.

FIG. 10 shows a further embodiment of a connection
device according to the invention. In this embodiment, the
sealing element 4 lies both against the inner surface of the
main pipe 1 and also against the face surface of the wall
opening.

In order to connect the sealing element 4 to the connection
piece 3 and to the main pipe 1, connecting pins 31 are
provided, which are driven out from the interior of the
connection piece 3 into the main pipe 1.

FIG. 11 shows a further embodiment of a connection
device according to the invention. In this embodiment, the
sealing to the main pipe 1 takes place by a tubular sealing
clement 4, which 1s chambered by a clamping disc 32 and a
stop 33 of the connection piece 3. A clamping nut 1s 28 1s
arranged on the connection piece 3, so that on tightening of
the clamping nut 28 the sealing element 4 1s clamped and
pressed against the main pipe 1, so that the desired sealing
ellect occurs.

FIG. 12 shows a further embodiment of a connection
device according to the invention. In this embodiment, the
sealing takes place on the face side of the wall opening by
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means of a seal and a sealing element 4 embodied as a
conical clamp. The system 1s fixed onto the connection piece
3 by means of the conical clamp by screwing of a tapered
ring 34. Here, the seal 1s pressed against a stop 35 of the
connection piece 3, so that the desired sealing effect occurs.
Particularly advantageously, this embodiment can also be
mounted exclusively from the exterior.

FIG. 13 shows a further embodiment of a connection
device according to the mvention. In this embodiment, the
sealing to the main pipe 1 takes place via a sealing element
4, which 1s chambered by an inner sealing clamp 36 with an
inner stop 36' and by an outer sealing clamp 37 with an outer
stop 37", and 1s pressed against the face side of the wall
opening of the main pipe 1. The connection piece 3 1is
connected with the mner sealing clamp 36 via a connecting
ring 38 arranged 1n two opposite grooves.

LIST OF REFERENCE NUMBERS

1 main pipe

2 secondary pipe

3 connection piece

4 sealing element

5 first sealing surface
6 second sealing surface
7 projection

8 shoulder

9 first sealing ring

10 second sealing ring
11 snap ring

12 fitting housing

13 first shoulder

14 second shoulder

15 groove

16 sealing ring

17 sealing chamber

18 clamp

19 sealing ring

20 mounting display
21 face surface of the wall opening
22 connecting ring

23 plug-in hook

24 screw clamp

25 stop

26 connecting ring

277 sheet metal part

28 clamping nut

29 wedge clamping disc
30 sealing foam

31 connecting pin

32 clamping disc

33 stop

34 tapered clamp

35 stop

36 sealing clamp

36' inner stop

37 outer sealing clamp
37" outer stop

38 connecting ring

What 1s claimed 1is:
1. A connection device for connecting a main pipe (1) to
a secondary pipe (2), comprising a substantially cylindrical
connection piece (3) shaped to be mnserted and screwed into
a wall opening of the main pipe (1), for connection of the
secondary pipe (2),
wherein for sealing the connection piece (3) a ring-shaped
sealing element (4) 1s provided, lying against the main
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pipe (1), which sealing element 1s connected directly or
via mechanical connecting elements to an outer cir-
cumierence of the connection piece (3),

wherein the sealing element (4) comprises, on an inner
circumierence, a projection (7) abutted to a shoulder (8) 5
on the outer circumierence of the connection piece (3),
so that the sealing element (4) on inserting and screw-
ing of the connection piece (3) into the wall opening of
the main pipe (1) 1s pressed against an inner wall of the
main pipe (1); 10

wherein the sealing element (4) has a first sealing surface
(5), formed onto an inner surface of the main pipe, and
a second, ring-shaped sealing surface (6), wherein 1n a
mounted state, the first sealing surface (5) lies against
the inner wall of the main pipe (1) and the second 15
sealing surface (6) lies against the outer circumierence
of the connection piece (3); and

wherein a {irst sealing ring (9) 1s arranged 1n a groove of
the first sealing surface (5), and a second sealing ring
(10) 1s arranged in a groove of the second sealing 20
surface (6).

2. The connection device according to claim 1, wherein
the sealing element (4) lies against the inner wall of the main
pipe (1) 1n a region of the wall opening.

3. The connection device according to claim 1, wherein an 25
outer diameter of the sealing element (4) 1s greater than a
diameter of the wall opening of the main pipe (1).
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